ORDER NO. SD7702-1182

Service Manual

Direct drive automatic Turntable System

SL-1600 w. ve

Specifications

Turntable section
Type:

Drive method:
Motor:

Turntable platter:
Turntable speeds:
Pitch controls:

Wow and flutter:

Rumble:

Tonearm section

Specifications are subject to change without notice for further improvement.
Weights and dimensions shown are approximate.

Direct Drive Automatic Turntable System,
Automatic start, Automatic return, Automatic
shut-off and MEMO-REPEAT play Manual
play

Direct Drive

Back Electromotive Force Frequency
Generator servo DC motor

employing one chip IC

Aluminum die-cast, 33 cm (13")

33-1/3 and 45 r.p.m.

Individual adjustment controls. 10%
adjustment range

0.025% W.R.M.S (JIS C5521)

+0.035% Weighted zero to peak

(DIN 45507)

—50dB (DIN 45539A)

—73dB (DIN455398B)

Type:
Effective length:
Overhang:

Universal tubular arm, staticbalanced type
230mm (9-1/16',)
15 mm (19/32™)

Friction:
Effective mass:

Tracking error angle:

Offset angle:
Adjustable stylus
pressure range:

Cartridge weight range:

Head shell weight:

General

7 mg (horizontally and vertically)
229 (6.0 g cartridge weight 1.75 g stylus
pressure)

Within +3°[at the point of 145
(5-45164") from the
center

within +1° [at the point of 55 mm
(2-3/16"") from the
center

21.5°

O to 3 g (styluspressure direct reading
type)

5tollg

9.5¢9

Power supply:
Power consumption:
Dimensions:

{H x W x D)
Wegiht:

AC 120V, 50 or 60 Hz

6 W

12.5 x 45.3 x 36.9 cm

14-15/16 x 17-12/16 x 14-9/16 inches)
9.0 kg (19.8 ibs.)

Matsushita Electric of Hawaii, Inc. Matsushita Electric of Canada Ltd.
320 Waiakamilo Road, Honolulu, Ronson Drive, Rexdale,

Hawaii 96817 Ontario, Canada M9W 1B5

Panasonic Company
o Division of Matsushita Electric
I eChnlcs Corporation of America
. One Panasonic Way. Secaucus,
byPanasonic New Jersey 07094



W Parts identification

Output terminals

AC power plug

Hinge

% Ground wire

Balance weight

Stylus pressure ring
Turntable mat

", - @ ) )
4 © B Anti-skating control knob
Turntable platter .
Cueing lever
Motor shaft Am rest

(Center spindle) MEMO-REPEAT knob

Arm clamp
Strobe dots

Record size selector

Tubular arm
Locking nut

Strobe illuminator/
pilot lamp

Start/stop lever

Speed selector

Head shell
| o
Pitch control knobs [ Tumtable base Fig. 1
B Assembly and set-up
Apply two or three drops of oil to the motor shaft (1) For removal of the cover, take off 4 vis-screws

using the furnished oil container. (See Fig. 2) @) g?arcvtgjtriapeeé(;%\;lir.ectors
Although the unit has been lubricated before shipping (3) For separation of the bo.d from the main
from the factory, apply a few drops of oil to the P y

L base, turn the cueing lever upward, move the
motor shaft for assurance. After that, application of L . . .
. \ tone-arm in inboard direction, then lift up the
two or three drops of oil once every 2000 hours bod
operation or so is sufficient. The time interval is Note: Y.

much longer than that of the former type motors . . .
(200- 500 hours), so do not apply too much oil, nor The turntable horizontaliy to the panel face is

more frequently than necessary. Never use any other already adjusted before shipment.
type of o(?l y v y If deviated, correct it by means of the adjust

screws using a 5mm box spanner.

Screw, audio
insulation
justment
=

RS

¢ Panel,

turntable case ?
:
H Leve‘r, cueing

Remove the cartrige. Tumieple base st
Fix the tone arm to the arm rest.

Remove the turntable.

Turn the player set upside down with good care
not to damage the acryl cover.

. Take off 4 vis-screws from the back panel.

6. Place the player set face upward holding it with
both hands so that the body is not separated from
the main body.
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B Adjustments

Adjustment of the arm lift height (See Figs. 4 and

5)

The arm lift height (distance between the stylus tip

and record surface when cueing lever is raised) has

been adjusted at the factory before shipping to ap-

proximately 5to 10 mm {(3/16" to 25/64"').

If the clearance becomes too narrow or too wide be-

cause of the physical size of the different cartridges

on the market turn the adjustment screw clockwise or

counterclockwise, at the same time pushing the arm

lift down.

Clockwise ratation

—distance between the record and stylus tip is reduc-
ed.

Counterclockwise rotation

—distance between the record and stylus tip increases.

Note:

As the adjusting screw has a hexagon head, be sure to
make the adjustment while depressingthe arm lift.
Adjustmentsfor automatic start and automatic return
positions (See Fig. 6}

Should the tonearm not function correctly, make
adjustments according to the follwing procedures.
Adjustment for t start position

F the rubber cap.)
In cases where the stylus i i outside of the
record.

— Move clockwise.

In cases where the styus tip descends onto halfway of
a zcorded piece.

— Move counterclockwise

tm  for automatic return posittion
(Remove turntable sheet.)
In cases where the tonearm tent to return befor the
playing has finished.
— Move clockwise.
In cases where the tonearm fails to return after the
last groove of the record.
— Move counterclockwise.

Speed adjustment (with pitch control knobs) (See
Figs. 7.8 and 9)

Strobe dots are set on the tapered rim of the turn-
table platter according to the power frequency and
the number of revolutions of the records. Make
adjustment, referring to strobe dot indication. (See
Fig. 7)

1. Set the speed selector to the number of revolutions to
be adjusted. (See Fig. 8)

2. Release the arm clamp and raise the cueing lever

3. Move the tonearm to a slight extent towards the
turntable platter.

The strobe illuminator/pilot lamp will be lit for it
luminating the strobe dots.

4. While turning the pitch control knobs either to “'+"
side or ""—' side, adjust to such an extent that the
strobe dots of the turntable look as if they were
stationary.

Cueing lever
5 to 10 mm (3/16"" to 25/64")

45r.p.m.
S50Hz

33% r.p.m.

45r.p.m.
33%r.p.m. 60Hz

Fig. 7

The strobe dots for 60Hz
33-1/3 r.p.m. seem to be stationary.

Strobe illuminator/
pilot lamp.

Eig—8
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The state under which the strobe dots seem to be power source affects the strobe illuminator, the strobe

stationary represents the correct number of revolu- dot pattern also seems to fluctuate to a certain extent.

tions. But the unit is not affected by -the fluctuations of the
power source, since a D.C. motor is employed.

5. If the desired speed can not be obtained by the variable
pitch controls, turn the speed adjusting screws with a
screw driver for further adjustments. (See Fig. 9)

“+'* direction
This increases the speed of the turntable rotation, and
the strobe dot pattern seems to flow in the same
direction as the rotational direction of the turntable
platter.

4

—"* direction
This decreases the speed of the turntable rotation,
resulting in a state opposite to that in the “+" direc-
tion.

Note:

Strobe dot pattern.

The strobe illuminator/pilot lamp of this unit employs

the commercially available power source. The frequency

of such power source, when actually measured, has a

fluctuation of about 0.2%. As such a fluctuation of the

B Cross section of motor portion and double insulator

Motor shaft (Center spindle)  Position detecting rotor

Turntable mat
Stator )

Tonearm Dust cover

Position detecting coil

Turntabie platter |/ Stator coil

Rotor magnet

Arm base

Turntable base

Spring

1st insulator

A\
' \ A\
Felt Visco-elastic Me
i tal board
2nd insulator \ matenal \_»
. - Main base

Stator frame

Visco-elastic material

Operation principles of the SL-1600

This unit, like the SL 1300 has a rational motor structure, and its drive control circuit is the B.F.G. type (Back
TECHNICAL EXPLANATION electromotive force frequency generator) which is constructed on a single integrated
circuit {IC) chip (ANG30). The following is a block diagram of the IC {(AN630) for which the operating principle will
be briefly explained

B Operating principle

The back electromotive force, which is generated by the
drive coil winding according to the rotation of the
motor, is detected and converted to a frequency signal
that is proportional to the numder of revolutions.
Conversion is performed by a wave-shaping circuit and a
logic circuit (This is referred to as the B.F.G. method).
This frequency signal is compared with a standard signal
by means of a frequency-voltage conversion circuit
which converts it to a voltage signal in order maintain a
constant number of revolutions. After removing un-
necessary

SL-1600

frequency components, with the operational-amplifier
active filter, from this voltage signal, it controls the cur-
rent flow in three differential switching circuits. As a
result, the flow of current in the drive coil winding is
always constant maintaining the correct rotational spe-
ed. Control of the rotational speed can be performed by
means of adjusting the standard signal generator circuit
according to the rotational speed adjustment cricuit.



Explanation of each part

1. B F.G. METHOD (BACK ELECTROMOTIVE
FORCE FREQUENCY GENERATOR)

Making use of the back electromotive force that is
generated in the drive coil winding of the motor as a
frequency generator, the frequency of the frequency
generator is converted to the number of revolutions for
the turntable.

After shaping the wave form of this back electromotive
force, it is composed logically, and a frequency is
generated that is proportional to the number of revolu-
tions. This is the use of the B.F.G. Making use of the
drive coil winding, frequency generator coil windings
and magnets are not necessary, yielding a motor struc-
ture that is very compact.

2. FREOUENCY-VOLTAGE CONVERSION CIRCUIT

Being composed of a trapezoldal wave generatingcircult.
a pulse generating circuit and a sampling integration cir-
cuit, the B.F.G. output frequency is converted to a vol-
tage, and control output voltage is generated in order to
maintain the rotational speed of the turntable at a cons-
tant level.

3. OPERATION CONTROL CIRCUIT

The operation control circuit functions as a control out-
put voltage control keeping the rotational speed of the
turntable constant with regard to the start of turntable
operation and the operation of the mechanism. With
this circuit, transient response characteristics and start-
ing characteristics are very good.

4. OPERATIONAL AMPLIFIER (OP AMP) ACTIVE
FILTER

Because of using an operational amplifier in the active
filter, an ideal filter operation is possible.

As a result, such high performance as a signal-to-noise
(SN) ratio of 60 dB (IEC-B) and a wow-and-flutter level
of 0.03%(WRMS) have been achieved.

5. DRIVE CIRCUIT

By incorporating a large copacity power transistor in the
integrated circuit, a starting torque of 1 kg-cm can be
obtained. By means of this large starting torgue, prompt
starts have been realized.

6. THREE DIFFERENTIAL SWITCHING CIRCUITS

By means of the signal from the position signal coil, the

starting circuit power transistor selector operates,
obtaining smooth rotation.
Motor ‘ Drive Circuit
Mechanism IC1 ANG30
(1) B. FG
10
9 {2)
= N Frequency
3 8 1 Voltage Conversiony” N7
2 ' i Detection Signal —ll B+
5 (3 Shapling Section
e Qscillation (5) Operation l " n 9 ;Il'vrapezoldal :
Circuit [7| Drive Circuit Control ave From Logi ave
f gic .
Circuit ! Shaping 1 circuit Generating | \3>_‘| ¢
| Circuit Circuit
B+ |
' |
| -
19 | |Comparison Circuit :— ZB
I | Constant I
Width Pulse |
= 18 | Generating |
3 14 _(g: (4 I| Circuit |
s ree Standard
5 13 Differential 2;32’”3 i Sampling Pulse Signal - T
UCJ Switching Filter + Integration |—{ Generating Generating
1] 12 Circuits | Control Circuit Circuit
3 QOutput
o |
a 17 L ] ________
16 1 15 2 7 4
0T = Rotary Speed
I Adjustment
Circuit
r beed
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EXPLODED VIEW OF TURNTABLE Sy ®
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EXPLODED VIEW OF TURNTABLE

5D XUC3FT

o'/@?
&3
: )

3 XWE4F8

&g
@@

TN XTW3+8J-g]
PN

-

AN

SL-1600 [9]



M hosw_wmgwmm mo.wmu_\m,__m_,mm L onElBN ‘%S F ML UNOL €0LPNVLOHI zoLy
. _ VA0
L 1015159Y B|GeIBA ‘18308 3100£1dN4S w uodEs QMM : Rw” dmmw wwwﬁmwmmw _w”m
L (eulLIEL 66Lera3s L %G F ML UNLT ZLZANYLDH3 aly
L L %S F ML TGl SHLFNVLXH3 aly
w503 apIon ” e Mg e Fsalypioctee el
. (1)
HES douN 3L00LLLASS ! %G FOMp/LUNOZL vZLr15eaH3 Ziy
weunsnpy poads “qou IHO-0LLINIS ! %S FOCMU/L UM £Lbr16zay3 Iy
S 0SS & ! 9L F CMp/L UN89 | 2029405Z0u3 oLy
s | ! %l F Myl UMeE Z06£4X 520K 3 64
paoQ oUoUd 8 I d £0-0£1403S oe | JMEIBN %G F ML DLT LHZINVIXY3I 8y
MdIog 8+EN.LX 1-6L € uoqUE) ‘%G F ‘ML BEE 0£€r152aH3 L'9'cY
dueq uoaN ‘aseg LO0ELNNAS 6l 1 uoqUeD ‘%G F ‘MP/L 'UMNSL £61r15zaY3 7Y
Pi0D Jamod Oy 1a0eds 90°0LLWN4S 8t ! uoqEd ‘%G F Mb/L UNIG z95r15zau3 £y
pi03 Jamog Dy adurel S0-0LLANAS ct ! uogIe) ‘%G ¥ ‘Mp/L  ‘UNZ'S zesrigzana 1y
Mo103 ZALPL+ENLX 19l —
p107) ouoyq ‘sedwe)) LL-0LLWN4S 9l SHO1SIS3y
[DW] 10} 18S ‘Steld sureN 102091 NN4S vl
[N] d0y 185 ‘alelq aweN LOWOSLNNAS vl )
ase]) JoAeld LONO9LOV4S el Youms 01s pasds | Z0-091504S
deD seqqny L0-0LLA9D4S 4! e !
#3105 ZAPB+ENLX SIHOLIMS
abulH ‘ase) LO0LLNNSS —
A SSY 2110 PUNOIS 310-820134S
[OW] 4o} 18S "pio) ouoyd L0-820HA4S 4 1uswisnipe paads ‘(3 X 0Z Z8G1 IVIWOHAT ¥ 'EYA
LOWO9EHTIS z §1011U00 YoId ‘TNOG ¥GEGISYEATAT Z'LEA

SHOLSIS3YH 31aVIHVA

MaIs PS+ENLX
Jawiosues] “19voelg £0-0L1dN3S

maIdg ZArg+ENLX
18r0) [aueq £0-0LLNV4S
a|gelusn | v10-0L1314S
[DW] 10} 18S ‘TR B|qeIuIn . 10-0£1914S
[W] 104 338 ‘1B @IqeIUIn | LOWOLLD14S
A58y 9BUIH V10-0/LLV4S O 1 JOWIOJSUBS | JaMOY g6n mwv._.wJL
Jor0D 15nq ‘abpeg OLLXMSS YIWHOJISNVHL
J8r0) 15nQ 310:0£LAVSS
ue
S1HVd SISSYHO Pue 13NISVD e apoIq 06Y0 'y 'eq
L apoiQ HZOA0LaAY za
L 1seAlod  ‘%OZF  'AGCL  'dnp0°0 JWELYVINDII [oW] 101D L spold ¢2001AAY 1a
JBIseAI0d  '%0ZF  'ASZL  'LK00 AWELPYL40D3 [W] 101D s3aola
L 1159A10d  '%OLF "AMOS ‘4128070 ZJETBHLWDI3 120 = — —
€ | onAlonocela  ‘%0LF ‘AMOS Eul LAOSY3O3 0Z'6l ‘810 J
l Ja1seAlod  ‘%OLF 'AMOS  '41CZ0°0 ZAETTHLWDI3 L1D L 10381808 | 1-8ZELDST FAYE
L 19159A10d  '%OLF 'AMOS mvﬁw.o ZATLYHLIWDOT 910 | 1018ISUR | D-V68£aSe 1YL
L o1Aj00813 '%0ZF 'AMOS  'drfEE0 HEEHIWOSYIOR G102 - -
I | onAlonoe|3  ‘%0ZF ‘AMOS 'z HZHZNOSYIOT v10 _ SHOLSISNVHL
L | onAjonoels  ‘%0ZF ‘AMOS ‘4oL 0LN0SVY303 €10
1 .1s9Al0d  ‘%OLF ‘A0 '476E0 NM¥6£Z2003 z1o ) Wnous parestely] OEONY 191
€ onAjondsiy  '%0LF 'AMOS Eul LAOSY3O3 11°01'6D -
L | onAlosoel3  ‘%0LF 'AMOS  ‘4dEE0 €£HZ05VI03 80 1INJ2Y10 G31VHODILNI
L sa10A10d  ‘%OLF AMOS ‘410 ZM¥0LHLNDD3 L0 —
l nAoNBI3  ‘%0ZF AMOS ‘41220 Z224Z05v3o3a 90 syseWay 188 uondiiosa 1| sweN Hed ‘ON Med ‘ON "38Y
L [o1Aj0AI08|3 ‘%0G+~0L— ‘AMGT ‘fee €EASZVIOT S0 124
| A0 '%0ZF TAMOS ‘ALY L4Y0Sv3o3 ¥2 's19pJo S1ied 10y Jsquinu 1ed siyl asn eses]d
l U_w>_0\_ﬁu®_m_ .cbom+\(0_‘| .>>>0m .n_lONV Ohvommmum MU Awf_ma |edlueydoaw 1sow uo wamo:ut_ aJe sisquinu ied | ”mFOZ
z 121s9A10d  ‘%0LF 'AMOS ‘41100 ZMEOLHLNDD3 z'10
SHOLIDVdVYD
-
syleway HMM uonduosag @ aweN lied ‘ON lieg "ON "jJod |__
7]

1SI7 S1dVd INJNFOV1d3d




uone|nsuf ‘1edwe(]

Z beg aus|AUreAlog 0EVOLIALS ZLd !
L Beg aua|AyteA|od 0SVSrdAdS L-td 9 Mmalog
z Beg ouslAuiaAiod 09V094 A4S Ld L 4ar0) Wwonog
z [ued ‘120edS LO-OLLSHAS 1-9d L 808 JoAe|d 1oqany
L aseg wuy ‘Jeoeds Z0-0LLSHAS 9d L dipuig
L a|qeIuIn | ‘ped Z0-0L1QHAS ad L JBUsEMm
! doy *ped 10-0LLAH4S td ! Assy a9 ule
L Ieay ‘ped ZO-0LLHHAS ed L Janay *buids
! 1014 ‘ped LO-OLLHHAS 2d L YOUMS “1eraTy
e} L [OW] 404 18§ "UoLIED 10209LdH4S ld L ~a_ 1D
e} L [IN] 404 39S 'uoLIED LOWO9LdHAS Id L Bumeg Jeao "Bunds
L Buinas Jean) ‘aiely
SIVIHILVIA DNINOVd v uollejnsu| ‘1ja4
v uone|nsu| ‘ioddng
L abneg bueyisnQ 3LOWGELON IS oLy v Hog uobexaH
L Beg ous|Au1eAlod 90VG04AS 6v . , oS
z abp1111ED) ‘M3I0S 0088AZ04S 8v L PIaIYS sadweid
z abpine) ‘MeI0S 008£A3dS vy L o5ed UIEN 9381d
L Jordepy wdl gy VPGl IMIS ov O | aleld He1s Aseyixny ‘eleld
! 1o 0L0OMAS gV L Me.0S
L M8I0S
o) l ale|d 1Je1S "uoddng
1 buiids
o) L [DW] 1o} 185 “Joog uoponsyl L0D09LNN4S v ! e
o L [W] 40} 185 "sjoog uoponIsu| LOWO9L NNAS v L oo
O L Buisuag ‘aleld
S1HVd AHOSS3IOOV | dipurd
O l 1eaday ‘1aAaT]
L Bunds €00L1dSd4S 16 \
1 dg ‘10108UU0) L 4HSJSSra4s 06 w W oield xepdt tMMM“m
l aqny 2016281948 ‘mm o L A,ssy ale|d xapu|
L mang rZL+ENLX 1-88 s JN
z ma1§ SGI+ENAX 18 Y N 00
| WwJy 8uo] ‘aield VG00L 1 8VddS L8 L dijoan
L Ma10g AG+ENLX z-98 | Uorms ‘1ioddng
L 18UseM £14EDMX 1-98 | e
! JajadouRy) ‘1aAeT L00LLHSd4S 98 1 a.,”o:\,n\v,
! I8ysem G00ELMIHS z-a8 o
! mais a5+9ZMLX 18 © ! Ao orelq Buntesodo
L Vv J8j20uED ‘We Z00LL3rd4S a8 ¢ el
z Mo1S AG+ENLX 1v8 L O108ULO0
L Assy sseg 17 uny Vv100£18VddS v8 ' HOUMS OIOIN =58
! N SNE3IOZONX €8 ! < OB
L Jaysem WA89ZYMX 1-€8 : HOUMS OIUNBN09
1 150Y WY SL00L11Hd4S €8 . o 08
L Buten “Jaqqny L000ZWOdHS z8 ” e m_w
L WI7 ‘gouy Z00ZLavd4S 18 !
L Jane Buten) 3200£117d4S 08 L Assy aield Bunemoy
z Ma103 SZLD+NAX 16L . aieig bume) ‘butds
L aseq way 100£LOYdS 6L _ o oD
! 10110 80104 B1LYS-HUY 'GOUX L00LLANdSS 8L ; g
L 117 ‘buds £0628V04S TiL _ vonesnds e
L 1UBUISN[pY 155y WY BUO L MaIOS 1-628DX3S L-LL o N e o
! Assy NE00LL1HdAS L w w v mm:_aw
| 1ous pesH N100€LD0d4S Gl o | g 1e1S e
L ASSY Wiy 9uo ) S100LLNVAAS vL o | 10100153 ‘Wen
L Assy 1blap soueleg 100G DMdS el o | \eadoy ‘wen
% N 3200L1DXHS o ) s1e1g BuIeIS ‘BULIdS
v uotysnd 'bunids L0-0£1204S LL o | o1814 BUILEIS
v uonensu| ‘isqany 10-0LLYD4S oL | A___mm._wgw
v MaJIS roe+yN1LX 1-69 | wey ‘Bupads
v uone|Nsul oIpNY ‘1004 VZ0-0L1 VDS 69 '
syleway Nw uonduosaq 13 sweN Hed ‘ON 3ed "ON ‘$oY syleway Mw uopidosa( 1g aweN ued

€0-0£1Z94S 89
ZANOL+EMLX 1-£9
L00LLNV4S L9
2¢0-0L1Z94S 99
14€2NnX 59
L09068MX 3S 1-69
VCL-0ELONdS 99
S0-0L6HD4S L-¥9
¥Z-0ELWNLS 9
14€0nX €9
LL-0ELSO4S L-€9
€C0CLNNAS €9
[AQVAVAREN] 9
0l-0LLWNJS L9
0EDPOAX 09
8+ENLX L-69
80-0£1dNdS 65
JLO-0LLANIS 89
320-09L3N4S LS
r8+ENLX 99
90-0169X4S 1-95
60-09LNN4S 99
L1-0L6HO4S €99
83v¥3IMX ¢SS
14€2nX -GS
0L-091WN4S feie]
14€2nX L-¥S
y0-09LWN4S s
€0-09LWN4S €9
0091 HO4S L-2S
20-09LNNdS ¢S
r8+ENLX L-1g
Z100LLZWAS [Re]
14€2NnX L-08
91-0ELNNLS 08
€1-0ELMX4S 67
1480NnX L-8¥
v100919Nn4dS 514
8Lveradds Ly
€06€L2ra4ds L-L¥
90-0L1dN4dS Ly
r8+ENLX L-9v
80-0LLNNLS or
38+EMLX 1-G¥
LO-OLLANIS 14
14€0NX L-v¥
31 1-0e19NdS 144
Z1-0l6HD4S 94
14€2NnX (a4
CO0LLWNLS 144
r8+ENLX -y
310:09LAN4S (474
LO-09LWN4S or
L0-091LHO4S 6€
80-09LNN4S 8¢
LO-09LWNIS LE
90-09LWNJS 9€
L1-0L6HO4S -G€
S0-09LWNdS e
CE-G8AdS €€
L L-0ELVO4S ce
"ON 32ed "ON "Jo4

SL-1600 [11]



B PACKING PARTS

Parts Box

ed in Japan.
7701-3,350Q)

1921 <1 .- 1600





